Research on aggression has benefitted from using individual-difference measures to predict aggressive behavior. Research on meta-cognition has recently identified that the predictive utility of individual-difference inventories can be improved by considering the certainty with which people hold their self-views. Merging these two frameworks, the present research examines whether assessing certainty in trait aggressiveness improves its ability to predict aggressive outcomes. Across two studies, participants reported their level of trait physical aggressiveness and the certainty with which they held their responses to the scale (predictor variables). Aggressive behavioral intentions (Study 1 and 2) and actual aggressive behavior (Study 2) were used as dependent measures. As hypothesized, results indicated that certainty moderated the effects of individual-differences in aggressiveness on both aggressive outcomes. Therefore, considering the certainty with which people hold their relevant traits can be useful for understanding aggression, and also for predicting the consistency between personality and behavior.
of aggressive outcomes, including self-esteem and narcissism (Baumeister, Bushman, & Campbell, 2000) , and the Big Five personality traits (Ang et al., 2004) . Among all of these individual differences, there is one personality trait that seems especially relevant: aggressiveness.
In 1995, Bushman demonstrated that people with higher (vs. lower) levels of aggressiveness, as measured by the Buss and Perry Aggression Questionnaire (BPAQ; Buss & Perry, 1992) , showed more attraction to media violence, higher scores in aggressive affect, and more aggressive thoughts and behavior.
In another example showing the predictive validity of individual differences in aggressiveness, participants completed the BPAQ and then allocated the amount of hot sauce they wanted another person to receive. The amount of hot sauce participants gave to confederates was predicted by the BPAQ, especially when considering the Physical Aggressiveness subscale (Lieberman, Solomon, Greenberg, & McGregor, 1999) . In sum, most prior research has shown that individuals with an aggressive personality behave more violently (Bushman, 1995) , have more aggressive-related attitudes and cognitions (Bushman, 1996) , and consume more violence (Lemmens, Bushman, & Konijn, 2006 ).
In accord with prior research, the Physical Aggressiveness subscale of the BPAQ will be used as a measure of aggressiveness in the current studies. This subscale includes both items assessing frequency of behavior such as, "I get into fights a little more than the average person," as well as items that refer to expectation of aggression in future hypothetical scenarios such as, "Given enough provocation, I may hit another person." Beyond the convenience of having a shorter measure of individual differences in physical aggression (Webster et al., 2014) , we used this particular subscale because previous experimental research has relied on this particular subscale as the dominant measure for evaluating aggression-relevant outcomes (Anderson et al., 2004; Breuer, Vogelgesang, Quandt, & Festl, 2015; Carnagey, Anderson & Bushman, 2007; Konijn, Neje & Bushman, 2007; Lieberman et al., 1999; Saleem, Anderson & Gentile, 2012) .
Although aggressive personality tends to predict a variety of aggressive outcomes (e.g., aggressive behavior, affect, and cognition), there are some exceptions to this well-established relationship. For instance, Marshall and Brown (2006) found that aggressiveness, also measured with the BPAQ, was associated with aggression (i.e., measured with decibel level of shocks of loud noise administered by participants) only when the provocation level was moderate (e.g., participants were told that their essay needed work and that it seemed like little effort was put into it) but not when participants received a strong provocation (e.g., participants were told that their essay was the worst their partner had ever read) or when they were in a nonprovocation situation. Moreover, Kiewitz and Weaver (2001) found that trait aggressiveness was not associated with perceptions of violence when interpreting an interpersonal conflict episode.
Taken together, past research suggests that in most but not all cases, trait aggressiveness can accurately predict the occurrence and intensity of aggressive behavior. The goal of the present research is to specify when trait aggressiveness is more likely to predict aggressive outcomes, and to address this apparent gap by pointing to the confidence with which people hold their trait aggressiveness as a moderating variable. Specifically, we hypothesized that the greater the confidence associated with responses to the inventory, the greater its predictive validity.
| CONFIDENCE INCREASES THE PREDICTIVE VALIDITY OF INDIVIDUAL DIFFERENCES SCALES
Mental constructs are more predictive of judgment and behavior when people report holding these constructs (e.g., thoughts, attitudes) with high (vs. low) confidence (Petty, Briñol, Tormala, & Wegener, 2007) .
For example, certainty predicts the correspondence between attitudes and behavior as illustrated by research on attitude strength (Petty & Krosnick, 1995; Rucker, Tormala, Petty, & Briñol, 2014) . Just as attitudes held with certainty are more predictive of behavior, research on self-validation has shown that considering meta-cognitive confidence and doubt is also important in order to understand when selfrelevant thoughts, traits, and self-views predict judgments and behavior (Briñol & Petty, 2009; Pelham, 1991; Pelham & Swann, 1994 ; for reviews on doubt in self-traits and self-conceptions, see Briñol, DeMarree, & Petty, 2010) .
As noted, research has shown that as attitude certainty increases, attitudes are more likely to predict and guide people's behavior (Rucker et al., 2014) and as thought certainty increases, thoughts are more likely to guide judgments (Briñol & Petty, 2009 ). Related to this prior work, self-beliefs held with greater confidence have also been shown to be more predictive of behavior (DeMarree, .
That is, just as thoughts and attitudes held with certainty are more predictive of various judgments and behaviors, self-related beliefs are especially predictive the greater the confidence that people have in their responses to them. Thus, the confidence with which people hold their self-related beliefs (e.g., "I'm cool") has a number of implications for behavior. In general, to the extent that individuals are certain of their self-beliefs, they are more likely to act accordingly. For example, people who are certain that they are humorous and lazy are likely to choose situations that allow them to be funny and avoid those that require them to be productive (Setterlund & Niedenthal, 1993) .
Unlike research that examines certainty in global attitudes or general self-views (for a review, see DeMarree et al., 2007) , recent research has examined certainty in more specific self-related cognitions such as attitudes toward the self. Most of this research has been guided by the self-validation hypothesis (Petty, Briñol, & Tormala, 2002) -the idea that people consider the validity of their thoughts before using them to form judgments. This meta-cognitive feature of the thoughts-confidence in thoughts-is important because as noted above, when thoughts are held with greater confidence, people are more likely to use them in forming their judgments. On the other hand, if people doubt the validity of their thoughts, the thoughts might not be as impactful on judgments. In general, meta-cognitive confidence magnifies the influence of any mental content, either about oneself or about an irrelevant object, whereas doubt attenuates and sometimes even reverses it (Briñol & Petty, 2009 Jarvis & Petty, 1996) . In this study, participants completed the NE scale and then indicated their certainty in their responses to the NE scale. NE is an individual difference variable that assesses the extent to which people form opinions and think about the world in an evaluative manner (e.g., "I form opinions about everything" or "I want to know exactly what is good and bad about everything").
Previous research had shown that people high in NE are less likely to use "no opinion" response options on surveys (Jarvis & Petty, 1996) . ShootsReinhard et al. (2015) found that certainty moderated the power of NE to predict the number of "no opinion" response options. As certainty in NE increased, NE became a better predictor of the number of "no opinion" response options selected.
| CAN CONFIDENCE MODERATE THE EFFECT OF TRAIT AGGRESSIVENESS?
As just noted, prior research suggests that the predictive utility of individual differences scales can be increased by including measures of confidence in those scales . However, whether this will also be true in the context of aggressive personality is unknown. On the one hand, prior research suggests that certainty is capable of moderating various constructs ranging from political ideology to self-traits to individual differences variables such as need to evaluate.
On the other hand, some aspects of aggressive personality suggest that this may be a particularly difficult construct to moderate via certainty. First, research indicates that highly aggressive individuals might be relatively uncertain about their own personality. For instance, individuals with low (vs. high) self-concept clarity (a form of selfuncertainty; Lodi-Smith & DeMarree, 2018) were more likely to show aggression following a threat (Bushman & Baumeister, 1998) . Second, some research has shown that people with low self-esteem (e.g., another proxy of self-doubt; Carroll, Arkin, & Wichman, 2015) tend to be especially aggressive), report more delinquent behaviors, and have higher scores on trait aggression (Donnellan, Trzesniewski, Robins, Moffitt, & Caspi, 2005; Trzesniewski, Donnellan, & Moffitt, 2006) . In sum, it is unclear whether having an aggressive personality will be more predictive of aggression outcomes for individuals who have a high (vs. low) degree of certainty in their propensity for aggressive behavior.
Yet, if such a relationship exists, it points to a relatively simple way to increase the predictiveness of measures of aggression.
| OVERVIEW OF THE PRESENT RESEARCH
In the present research, we examine whether a person's certainty in their responses on a well-validated aggressiveness scale can enhance the scale's ability to predict relevant aggression outcomes. Study 1 examined to what extent personality certainty in physical aggressiveness can help to predict aggressive behavioral intentions.
Behavioral intentions are an important construct because they guide attention, information processing (Hamilton, Sherman & Ruvolo, 1990) and can predict future behavior (DeWall, Twenge, Gitter, & Baumeister, 2009) . Study 2 used the same design and procedure, but included behavioral measures of aggression. Given the difficulty of testing aggression in the laboratory, researchers typically use proxies of aggression (Ritter & Eslea, 2005; Tedeschi & Quigley, 1996) . Bearing this in mind, a common method of studying aggressive behavior is known as the hot sauce paradigm (Lieberman et al., 1999) . In this paradigm, participants are provided with an opportunity to aggress against a target by choosing the amount of extremely spicy hot sauce to give to a fellow participant.
| STUDY 1
The goal of this study was to examine whether an individual-difference inventory would predict relevant aggression outcomes to a greater extent when people were certain of their scale responses. The main outcome of interest was aggressive behavioral intentions. Our prediction was that as participants' certainty in their answers to the aggressiveness inventory increased, so would the correspondence of these responses with aggressive behavioral intentions.
| Method

| Participants and design
One hundred and sixty undergraduate students (76 males, 78 females, six unidentified gender) from the Universidad Autónoma de Madrid participated anonymously in this study. The age of the participants ranged from 17 to 23 (M age = 19.26, SD = 1.351). Physical aggressiveness and certainty in those responses were measured as independent variables and aggressive behavioral intentions were measured as the dependent variable. Sample size was determined based on the number of participants that could be collected during the academic semester. Thus, we had little control over the final sample size. However, based on past experience with this population, we anticipated a reasonable final sample anticipating at least 120 overall which was achieved. 
| Procedure
Participants first completed the physical subscale from the BPAQ (Buss & Perry, 1992) . This measure served to classify participants according to their aggressiveness. Participants then reported their certainty in their responses to the aggressiveness scale, after which they completed the dependent measure (aggressive behavioral intentions). 
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| Certainty
Following the BPAQ, participants indicated their certainty in their responses to the questionnaire about violence by completing the following item: "How certain are you in the responses you just gave to the aggression scale?" (1 = "Extremely uncertain" to 9 = "Extremely certain"). Thus, higher scores on this item indicate greater certainty (M = 7.02, SD = 1.53). This measure of confidence was identical to the one used by Shoots-Reinhard et al. (2015) .
| Dependent variable
| Aggressive behavioral intentions
Participants were asked to assess the likelihood of engaging in aggressive behavior in the future using three 10-point scales. Each item aimed to reflect a dimension of the General Aggression Model (GAM; ; behavioral, cognitive, and affective dimensions). Specifically, the general instruction was "In the next month, what is the probability that you. . .?" (1) ". . .will have a strong fight with somebody?," (behavioral dimension) (2) ". . .will have violent thoughts toward someone?," (cognitive dimension) and (3) "will have the urge to break an object due to anger?" (affective dimension).
Response options ranged from 0% to 100% in intervals of 10% and were coded as 0-10. Ratings on these items were intercorrelated (α = 0.81) and were thus averaged to form an overall aggressive behavioral intentions index. Higher values on this index indicated a greater self-reported likelihood of being involved in an aggressive event or outcome in the future (M = 3.49, SD = 2.51).
Previous research has established that behavioral intentions are the best verbal predictors of behavior (Fishbein & Ajzen, 1975) , and these particular items have been previously used to measure aggressive outcomes (Cárdaba, Briñol, Brändle, & Ruiz-SanRomán, 2016 ). For instance, having an intention to fight increases the likelihood that that this will occur (Thomas et al., 2013) . Therefore, behavioral intentions are a close proxy to actual behavior. So far, aggressive behavioral intentions have been investigated in the context of future events that can happen to other people. However, prior research has not examined whether those events can be applied to the self. For example, Bushman and Anderson (2002) had participants playing either a violent or nonviolent videogame. Next, they were exposed to ambiguous story stems about potential interpersonal conflicts such as a car crashing. As the dependent measure, participants were asked what the main character will do, say, think, and feel as the story continues. The results indicated that participants who played the violent videogame described the main character as behaving more aggressively, thinking more aggressive thoughts, and feeling more angry than participants who played the nonviolent videogame.
| Results
| Aggressive behavioral intentions
The dependent variable was submitted to a multiple regression analysis. Certainty, Trait Physical Aggressiveness, and the interaction term (i.e., Certainty × Trait Physical Aggressiveness)
were entered as predictors. The critical three-way interaction was tested using the PROCESS add-on for SPSS (model 1; Hayes, 2013 ). The continuous variables (i.e., trait physical aggressiveness and certainty) were mean-centered to reduce multi-collinearity concerns when computing interaction terms. The DV (i.e., aggressive behavioral intentions) was then regressed onto the predictors (Certainty and Trait Physical Aggressiveness) as well as their interaction term using a hierarchical regression (i.e., main effects in the first step, followed by two-way interaction).
Following the suggestion of Cohen and Cohen (1983) , all main effects and interactions were interpreted in the first block in which they appeared in the regression analyses. Behavior were measured as the dependent variables. As in Study 1, sample size was determined based on the number of participants that could be collected during the academic semester, anticipating that we would obtain at least 120 overall (given that the design involves just two measured continuous variables). 
| Procedure
The research was presented to participants as a pilot study on calibration of materials for other studies. All participants first completed the physical subscale from the BPAQ (Buss & Perry, 1992) . This measure served to classify participants in trait aggressiveness. Participants then reported their certainty in their responses to the scale, after which they completed the dependent measures.
| Independent variables
| Trait physical aggressiveness
Participants responded to the same Physical Aggression subscale of the BPAQ (Buss & Perry, 1992) 
| Certainty
Following the BPAQ, participants indicated their certainty using the same item as in Study 1 (M = 7.48; SD = 1.54), and as in past research (Shoots-Reinhard et al., 2015) .
| Dependent variables
| Aggressive behavioral intentions
Participants were asked to assess the likelihood of having aggressionrelated outcomes and events in the future using the same three 10-point scale items as in Study 1. Item-ratings were inter-correlated 
| Aggressive behavior
Participants were asked to take part in a decision-making task in which they partnered with another student in the experimental setting. Participants were told that the task involved a game in which they would be fishing from a simulated lake. They were also told that the lake's population of fish could not decrease below a critical level.
Prior to beginning the game, participants were asked to select a punishment for their partner if this person over-fished the lake and caused the population to become too low. The instructions were as follows: "You have the chance to punish your partner if they force the lake's population below this critical point. In order to standardize punishment across sessions, those participants who are to be punished will drink a 3 oz. cup of water containing approximately ½ of a teaspoon of hot sauce." Participants were then given a choice between 9 hot sauces arranged in order of increasing intensity.
These sauces ranged from a mild green sauce ("African Rhino PeriPeri Mild Sauce; Scoville Units 5.6 k") to an extreme red sauce Analyzed differently, this interaction showed that, among participants at higher levels of trait physical aggressiveness (analyzed at one standard deviation above the mean), those with higher scores of reported certainty reported significantly more aggressive behavior than did those at lower levels of certainty, B = 0.612, t(110) = 2.032, p = 0.045. On the contrary, for participants with lower levels of trait physical aggressiveness (analyzed at one standard deviation below the mean), the opposite trend was found, B = −0.300, t(110) = −1.720, p = 0.245.
| Discussion
As in Study 1, participants' self-reported trait aggressiveness predicted their aggressive behavioral intentions to a greater extent as certainty increased. In addition to replicating Study 1's findings, we also found that certainty moderated the relationship between trait physical aggressiveness and aggressive behavior. Thus, we extended the previous findings from intentions to a more direct measure of aggressive behavior. Taken together, these analyses suggest that certainty interacts with trait aggressiveness in predicting aggression outcomes, suggesting that certainty might be a novel and useful construct to consider when predicting aggression-related outcomes.
| GENERAL DISCUSSION
Across a range of individual difference variables, prior research indicates that asking participants how certain they are that their responses to scale items are descriptive of themselves increases the predictive power of these personality inventories (DeMarree et al., 2007; Shoots-Reinhard et al., 2015) . We applied this idea to a classic finding in the aggression domain: the relationship between trait aggressiveness and aggression outcomes. In the present research, we proposed that people high in trait aggressiveness would report more aggressive behavioral intentions and behave more aggressively, especially if they report certainty in their aggressiveness scores. Across two studies, the results support our hypothesis that certainty moderates the effects of individualdifference measurements on aggressive behavioral intentions and aggressive behavior. Specifically, we found that trait aggressiveness predicted aggressive behavioral intentions and aggressive behavior to a greater extent if participants were certain in their reported trait aggressiveness.
4 Thus, as certainty in individual differences in trait aggressiveness increased, so too did the ability of these individual differences to predict aggressive behavioral intentions and aggressive behavior. Therefore, considering certainty in individual differences can be helpful in predicting and understanding which people are more likely to act on their trait aggressiveness (i.e., those relatively high in their reported certainty in their responses). Or, perhaps any one person varies in certainty at different points in time and thus the measure could be used to predict when any given person is likely to act on his or her aggressiveness (i.e., at times when he or she is feeling certain of the responses).
Because this research involved only measured variables, it is correlational in nature. Since one might raise concerns about reverse causality (i.e., that instead of certainty creating more aggressive responses, aggressive responses lead people to infer certainty), future research should manipulate certainty independent from personality.
Indeed, certainty can be measured (as in the current studies) as well as manipulated (Briñol & Petty, 2009 ). For instance, initial research in selfvalidation suggested that both measuring and manipulating confidence are effective ways to gauge the impact of people's thoughts on their judgments in the domain of persuasion. In a study demonstrating this idea, participants were asked to think about past situations in which they experienced confidence or doubt following exposure to a message with either strong or weak arguments in favor of a new university exam policy (Petty, Briñol, & Tormala, 2002; Study 3) .
Participants who articulated past instances of confidence became more certain of the validity of their recently generated thoughts about the message compared to those who reflected upon instances of doubt. That is, the feeling of confidence stemming from the memory exercise was misattributed to the thoughts recently generated about the persuasive message, and affected thought use. As predicted, confidence increased the impact of thought valence (manipulated by argument quality) on attitudes compared to doubt. This fairly direct and blatant manipulation was successful in demonstrating that people's confidence in their thoughts could be manipulated, and that confidence is consequential for persuasion (for another recent example confidence manipulations relevant to aggressiveness, see Briñol, Petty, & Requero, 2017) .
Future research should also explore other populations different from Spaniards. Applied researchers can also benefit from these studies in important ways (e.g., Brändle, Cárdaba, & Rivera, 2015; Cárdaba et al., 2016; Rivera, Santos, Brändle, & Cárdaba, 2016) . We showed that certainty measures are useful to increase the predictive power of personality inventories regarding aggressiveness. Therefore, implementing a strategy that distracts high-aggressive individuals from their aggressiveness might induce doubt about their personality, thus potentially reducing aggressive outcomes. Finally, we recommend the use of certainty measures as a moderator of individual difference scales because of their ease of use and efficiency, and because measures of certainty increase the predictive validity of these scales.
Questions about certainty are easy for aggression researchers to use, they require only a few additional items, and participants should find them easy to answer (Shoots-Reinhard et al., 2015) .
The current results extend our knowledge in several ways. For instance, considering meta-cognitive certainty can help us in understanding when trait aggressiveness is more likely to lead to aggressive behavior. Therefore, we can reinterpret past research from this point of view. For instance, one might argue that when the level of provocation is strong, people might doubt their own aggressive personality because that situation can be perceived as too extreme to be true.
Finally, it is worth mentioning that this research is based on the assumption that certainty is associated with properties of validity.
Thus, to the extent that certainty or confidence is associated with high validity (e.g., being right), the same results obtained here should emerge. However, to the extent that confidence is associated with low validity (e.g., arrogance, mental rigidity), a different pattern of results might be obtained. Even the reserve pattern of results would be possible if the meaning of certainty changes, with less correspondence between trait aggressiveness and aggressive outcomes when the level of "invalid" certainty is high rather than low. Therefore, the meaning of certainty in a particular context or for particular people is proposed to moderate the impact that certainty in one's personality has on subsequent behavior (Briñol, Petty, Santos, & Mello, 2017; Gascó, Briñol, Santos, Petty, & Horcajo, 2018) . Just as the meaning of high certainty can vary across individuals and situations, so too can the meaning associated with lower levels of certainty. For instance, if doubts are too unpleasant or threatening people might try to compensate for that perceived threat by showing compensatory conviction in their trait aggressiveness (Briñol, Petty, & DeMarree, 2015) .
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ENDNOTES
1 Post-hoc power analysis indicated that the sample had a power of 0.53 to detect the interaction effect size obtained.
2 Post-hoc power analysis indicated that the sample had a power of 0.61 to detect the interaction effect size obtained for aggressive behavioral intentions and of 0.59 for aggressive behavior.
3 One additional study was collected in this line of research. This study used the same design and materials as the ones reported in the main text. In this additional study we ended up with fewer participants than the studies reported in the main text by the end of the semester. Specifically, 105 participants completed the physical aggressiveness measure, reported their certainty in their responses to the scale, and also provided their aggressive behavioral intentions. Although the regression analysis revealed a non-significant two-way interaction, B =0.145, 95% CI = (−0.339, 0.629), t(102) = 0.595, p = 0.553, the pattern of results was similar to the ones reported in the text. Importantly, when we collapsed this additional data set with the two studies reported in the main text, all the key effects remained significant. Before aggregating the information from the three data sets, we standardized the independent and dependent measures, and included study as a factor. Notably, the regression analysis revealed the predicted two-way interaction between Trait Aggressiveness and Certainty was significant, B = 0.170, 95% CI = (0.071, 0.269), t(375) = 3.362, p < 0.001. Moreover, this two-way interaction was not further moderated by Study, B = −0.043, 95% CI = (−0.166, 0.080), t(371) = −0.686, p = 0.493. 4 The correlation between aggressive behavioral intentions and aggressive behavior in Study 2 was significant (r = 0.168, p = 0.013), but was not further moderated by Certainty (B = 0.048, t(109) = 0.292, p = 0.771), though the trend was for the correlation to be higher when certainty was high. We would not expect certainty to be a strong moderator of this relationship because in this particular case, confidence refers to the metacognitive certainty about people's responses to the aggression questionnaire and not certainty about their aggressive behavioral intentions. Changing the construct for which people are certain about is consequential in this case.
